The authors report the case of a 15-year-old girl with a third ventricle colloid cyst. She presented with prolonged headache, nausea, vomiting, and loss of visual acuity with bilateral papilledema. Computed tomography and MRI revealed severe biventricular hydrocephalus with transependymal periventricular fluid and a minimally enhancing cystic mass of the third ventricle. The patient was diagnosed with a colloid cyst and obstructive hydrocephalus, and endoscopic resection with ablation of the cyst remnant was performed. While attempting to extricate the cyst from the patient's head, control of the cyst was lost and the cyst fell into the lateral ventricle beyond the surgeon's view. Postoperative imaging showed that the cyst had settled in the right occipital horn. After 3 years of follow-up, imaging suggests growth of the cyst in its new position without necrosis or displacement on prone imaging.
C olloid cysts are rare, benign tumors that classically occur in the anterior third ventricle and often cause obstructive hydrocephalus via occlusion of one or both foramina of Monro. Surgical removal of both symptomatic and asymptomatic lesions is indicated due to a well-reported risk of rapid neurological decline in affected patients, theoretically due to hypothalamic compression and/or acute obstructive hydrocephalus. Although open microsurgical resection has traditionally been the preferred approach, endoscopic resection is gaining in popularity as it has been shown to be equally efficacious and potentially less morbid than open microsurgery. 1, 10, 12, 15, 16, 18, 19, 28, 30, 31 Recurrence rates following both open and endoscopic approaches are very low for those patients who receive total cyst resection, with slightly higher rates of recurrence for patients in whom a cyst remnant is left ablated in situ. 7, 17 This report describes the fate of a cyst that was resected and subsequently lost in the lateral ventricle during extraction from the brain. Follow-up imaging strongly suggests that the cyst was successfully transplanted to the occipital horn where it continues to grow. To the best of our knowledge, no similar case of a transplanted colloid cyst has been reported.
case report

History and Examination
A 15-year-old girl presented complaining of chronic headaches and 3 months of persistent nausea and vomiting. Her parents expressed concern that her vision had recently begun deteriorating and that her loss of visual acuity was affecting her performance in school. Funduscopic examination showed severe bilateral papilledema, and neuropsychiatric testing revealed impaired recent memory function. Plantar reflexes were extensor on both sides. Motor, sensory, and cranial nerve examinations were otherwise intact. Her family history was negative for any inheritable neoplastic disease process.
ventricle cyst with associated severe hydrocephalus. Contrast-enhanced CT showed that the lesion enhanced homogenously. Magnetic resonance imaging demonstrated a well-defined cystic mass in the third ventricle that was hypointense on T1-and T2-weighted imaging, and that enhanced homogenously with contrast ( Fig. 1) .
Surgical Treatment
Using a rigid endoscope in a right-frontal parasagittal approach, the right lateral ventricle was entered and its landmarks were identified for surgeon orientation. After entering the right foramen of Monro, the cyst was found underneath the roof of the third ventricle. The cyst was incised and its colloid contents evacuated. Endoscopic bipolar coagulation of the cyst base was then performed, followed by detachment of the cyst wall from the roof of the third ventricle. While using a grasping forceps to attempt removal of the capsule, control of the cyst was lost and the cyst wall fell outside of the surgeon's view into the lateral ventricle. Despite attempts to retrieve the cyst wall using irrigation, positive visualization could not be obtained. Histopathological studies revealed that the cyst contents were strongly positive for periodic acid-Schiff stain.
Postoperative Course
Postoperatively the patient suffered from aseptic meningitis, confirmed via lumbar puncture and routine CSF studies. Otherwise she recovered well as her hydrocephalic symptoms and biventriculomegaly resolved without the need for CSF diversion. The cyst was found on postoperative MRI to be in the occipital horn of the right lateral ventricle (Fig. 2) . The patient's neurological examination was normal on discharge. No new memory deficit was found on postoperative testing and she was able to successfully resume school. At 10 months following surgery, a noncontrast MR image showed the lesion to be 13 mm long ( Fig.  3A and B), and a prone CT scan revealed no displacement of the cyst within the ventricle (Fig. 3C and D) . Given that the cyst appeared to be asymptomatic in its new location, the decision was made to manage the patient conservatively and continue to follow her with observation and routine imaging. After 31 months of conservative observation, the cyst was found to be embedded in the ependymal lining of the occipital horn with persistent enhancement and interval growth (Fig. 4) . The size of the lesion has fluctuated from 16 mm early after surgery, to 13 mm after 10 months, and finally 20 mm after 31 months. She was followed for 3 years with office visits and formal neuropsychological testing, and was always found to be asymptomatic.
discussion
Colloid cysts are slow-growing histologically benign lesions that comprise approximately 0.5%-1% of all intracranial tumors. [4] [5] [6] 21 Although these lesions often pose interesting management challenges to the neurosurgeon, such as whether to treat 25, 26 and which approach to use if treatment is necessary, the possibility of a lost cyst capsule "metastasizing" to a new location is not generally considered a potential complication. High-grade tumors such as glioblastoma, medulloblastoma, and some forms of ependymoma are well known for their ability to metastasize to remote locations. 3, 9, 23 There are reports of high-grade gliomas spreading to remote cutaneous sites, 11, 22 or seeding stereotactic biopsy tracts. 2, 8, 24, 29 The presumed mechanism in these instances involves direct spreading of tumor cells during surgery. 2 Some benign tumors such as craniopharyngioma have also been reported to be capable of spreading along surgical tracts or to distant sites via seeding of the CSF following surgery. 27 However, there are no anecdotal case reports or series describing transplantation or metastasis of a colloid cyst. This report of a seemingly viable colloid cyst that has successfully reimplanted itself in a remote location following resection appears to be the first of its kind.
Although the etiology of colloid cysts continues to be debated, a leading theory is that these cysts are the result of ectopic endodermal cells that mistakenly migrated into the velum interpositum during embryonic development. Other intracranial cysts of endodermal origin include neurenteric cysts and Rathke cleft cysts, both prone to recurrence and the former capable of widespread dissemination. 32 Although any attempts at a possible pathophysiological mechanism of colloid cyst reimplantation is conjecture at this point, the reported ability of other endodermally derived intracranial cysts to "seed" distant metastases following surgical intervention suggests some property of endoderm-derived cells that may give them a predisposition to growth within the CNS. There are furthermore numerous reports in the literature of benign dermoid and epidermoid cysts "metastasizing" to distant locations, both intra-and extraventricular, following resection. 13, 20, 33 This reported ability of ectoderm-derived cysts may similarly provide clues to the pathophysiology underlying the above case. Considering that dermoid and epidermoid cysts share a similar etiology (ectopic cells, in this case of ectodermal origin, mistakenly becoming entrapped in the CNS), it could be hypothesized that the mechanisms underlying colloid cyst reimplantation, neurenteric and Rathke cleft cyst recurrence, and dermoid/epidermoid recurrence are similar. Or, at least, that otherwise benign ectopic tissue of endodermal or ectodermal embryonic origin has a high propensity for implantation and growth within CNS tissue. Interestingly, the literature contains a case report of neurocysticercosis mimicking colloid cyst.
14 When these cysts are viable they are known to migrate throughout the ventricular system, sometimes causing obstructive hydrocephalus. Once the parasite degenerates, intraventricular larvae may adhere to the ependyma, typically causing focal ependymitis and ventriculitis. Although neurocysticercosis should certainly be kept on the differential for a case similar to that presented above, it is highly unlikely that the above case is one of neurocysticercosis considering the histopathological results, as well as the lack of ependymitis or septic meningitis/ventriculitis before or following surgery.
Inadvertent loss of the colloid cyst is not a desirable outcome. However, the event itself is easily imagined by anyone who has performed this procedure as the trajectory used in this approach does not easily afford exploration of the lateral ventricle. Irrigation was attempted in hopes of circulating the cyst back into view, but in this case it appears to have forced the cyst into the occipital horn. Immediate removal from another trajectory might have been considered, but as the cyst appeared to offer little risk in its new location, the decision was made to observe it. The fact that the cyst was able to stay alive and even grow is, if not surprising on biological grounds, at least noteworthy.
If any sign of mass effect or temporal horn entrapment occurs, a transcortical transatrial approach will be considered.
It is furthermore important to note that an imaging interval of 10 months following immediate postoperative MRI (as in this case) is too long, especially considering the potential for early occlusive hydrocephalus secondary to cyst migration. In any future cases of a colloid cyst becoming lost in the lateral ventricle following resection, we recommend immediate postoperative supine and prone imaging to assess for cyst migration potential. If the cyst is found to be mobile, the patient should be instructed to avoid prone positioning and to immediately present to an emergency department if they develop signs or symptoms of hydrocephalus. The patient should be followed with monthly supine and prone imaging until the cyst appears to have become immobile, at which time follow-up imaging can occur at longer intervals of 6 months and then yearly. The patient should still be reminded that they are at risk for developing occlusive hydrocephalus in the future and that if such symptoms develop, they should immediately present for a diagnostic workup. Surgical removal of a lost cyst should be strongly considered in any patient with a persistently mobile cyst, and necessary in any patient who becomes symptomatic from a mobile cyst that may be causing intermittent or permanent obstructive hydrocephalus.
To the best of our knowledge, this is a singular and somewhat peculiar case in which an excised and subsequently lost colloid cyst was able to reimplant itself and grow in a remote location. 
